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ELECTRONIC EXPANSION VALVE AND
ASSEMBLING METHOD OF ELECTRONIC
EXPANSION VALVE

CROSS-REFERENCE TO RELATED
DISCLOSURE

The present disclosure 1s a national stage disclosure of
International Patent Disclosure No. PCT/CN2020/086494,
which 1s filed on Apr. 23, 2020, and claims priority to
Chinese Patent Disclosure No. 201910927066.8, filed on
Sep. 27, 2019, Chinese Patent Disclosure No.
20192163034 4, filed on Sep. 27, 2019, and Chinese Patent
Disclosure No. 201921637697.8, filed on Sep. 27, 2019, and
entitled “Electronic Expansion Valve”, the contents of which
are hereby 1ncorporated by reference in its entirety.

TECHNICAL FIELD

This disclosure relates to a technical field of electronic
expansion valves, and specifically relates to an electronic
expansion valve and assembling method of electronic
expansion valve.

BACKGROUND

At present, an electronic expansion valve includes a
housing and a guide sleeve, and the guide sleeve 1s disposed
in the housing, wherein the electronic expansion valve 1s
respectively connected with a first pipe and a second pipe,
and the communication condition of the first pipe and the
second pipe can be controlled by the electronic expansion
valve.

When assembling the electronic expansion valve with the
first pipe and the second pipe, first, the first pipe and the
second pipe are welded to the housing by means of furnace
welding, and then, the guide sleeve 1s press-fitted into the
housing. Since the structure known to inventors of the guide
sleeve and the housing cannot meet the welding process
requirements of furnace welding, the guide sleeve can only
be fixed on the housing by means of laser welding, thereby
completing an assembly process.

However, in the art known to inventors, after the first pipe
and the second pipe are welded to the housing, when the
guide sleeve 1s press-fitted 1into the housing, the first pipe and
the second pipe will aflect the press fitting of the guide
sleeve; and during laser welding of the guide sleeve and the
valve base, unilateral warping 1s easy to occur, so that 1t 1s
difficult to ensure a coaxiality of the guide sleeve and the
housing. Therefore, there 1s a problem of low coaxiality in
the art known to inventors.

SUMMARY

Some embodiments of the present disclosure provide an
clectronic expansion valve and assembling method of elec-
tronic expansion valve to solve the problem of low coaxi-
ality 1n the art known to inventors.

In order to solve the above problem, this disclosure
provides an electronic expansion valve. The electronic
expansion valve includes: a housing; a guide sleeve, dis-
posed 1n the housing; a rotor rotatably, disposed in the
housing; a screw, disposed in the housing, the rotor being
drivingly connected with the screw; and a valve needle
assembly, movably disposed 1n the housing, one end of the
screw being connected with the valve needle assembly so as
to drive the valve needle assembly to move axially by the
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2

screw, wherein a guide segment and a press-fit segment
which are 1n communication with each other are disposed
between an inner wall of the housing and an outer wall of the
guide sleeve, the spacing between the guide sleeve and the
housing located on the guide segment 1s greater than the
spacing between the guide sleeve and the housing located on
the press-fit segment, a welding ring groove 1s also disposed
between the inner wall of the housing and the outer wall of
the guide sleeve, and the welding ring groove 1s in commu-
nication with the guide segment.

In some embodiments, the housing includes a casing and
a valve base, the guide sleeve 1s disposed 1 the valve base,
and the guide segment and the press-fit segment are located
between the guide sleeve and the valve base.

In some embodiments, the valve base 1s provided with a
mounting hole, the guide sleeve 1s disposed 1n the mounting
hole, the mounting hole has a first segment and a second
segment which are connected with each other, an inner wall
of the first segment 1s matched with the guide sleeve to form
the guide segment, and an mner wall of the second segment
1s matched with the guide sleeve to form the press-fit
segment.

In some embodiments, a mounting boss 1s disposed on the
guide sleeve, the mounting boss 1s disposed along a circum-
ferential direction of a side wall of the guide sleeve, and the
guide segment and the press-fit segment are formed between
a side wall of the mounting boss and an inner wall of the
mounting hole.

In some embodiments, the mounting boss includes a third
segment and a fourth segment, the third segment 1s disposed
corresponding to the first segment, and the fourth segment 1s
dispose corresponding to the second segment.

In some embodiments, the welding ring groove 1s dis-
posed on the mounting boss, the welding ring groove 1s
located between the third segment and the fourth segment,
and the welding ring groove 1s disposed along a circumfier-
ential direction of the side wall of the mounting boss.

In some embodiments, a limiting boss 1s disposed in the
mounting hole, the limiting boss 1s located on one side of the
second segment away from the first segment, and the lim-
iting boss 1s matched with the mounting boss to limit a
displacement of the guide sleeve relative to the valve base.

In some embodiments, the electronic expansion valve
further 1includes a nut assembly, the guide sleeve comprises
a nut guide segment, and the nut assembly 1s disposed on the
nut guide segment 1n a sleeving manner.

In some embodiments, the housing has an inlet hole and
an outlet hole which are in communication with each other,
the valve needle assembly 1s penetrated 1n the guide sleeve,
and the valve needle assembly 1s configured to open or close
the outlet hole; and the electronic expansion valve further
includes: a first pipe, disposed 1n the mlet hole and partially
extending into the housing; and a limiting structure, dis-
posed between the guide sleeve and the first pipe, wherein
the limiting structure 1s configured to limit a length of the
first pipe extending into the housing.

In some embodiments, a limiting boss 1s disposed on the
guide sleeve, and the limiting boss 1s disposed opposite to an
end surface of the first pipe.

In some embodiments, the limiting boss 1s annularly
disposed along a circumierential direction of the guide
sleeve.

In some embodiments, the guide sleeve has a straight
segment, the limiting boss 1s located above the straight
segment, a cross-sectional dimension of the straight segment
1s less than a cross-sectional dimension of the limiting boss,
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and a spacing 1s formed between the straight segment and
the end surface of the first pipe.

In some embodiments, a flow guide structure 1s disposed
between the first pipe and the guide sleeve, and the flow
guide structure 1s configured to circulate solder.

In some embodiments, a flow guide groove 1s disposed on
an end surface of the first pipe extending into the housing.

In some embodiments, the housing includes a casing and
a valve base which are connected with each other, the valve
base includes a body and a mounting boss, the mounting
boss 1s disposed at one end of the body away from the
casing, and a valve port 1s disposed on the mounting boss;
and the electronic expansion valve turther includes: a second
pipe sleeved on the mounting boss, wherein a welding ring,
containing part 1s formed between an inner wall of the
second pipe and an outer side wall of the mounting boss, and
the welding ring contaiming part 1s configured to place a
welding ring.

In some embodiments, the welding ring containing part 1s
disposed on the mounting boss.

In some embodiments, a containing groove 1s disposed on
the outer side wall of the mounting boss, the contaiming,
groove 1s annularly disposed along a circumierential direc-
tion of the mounting boss, and the containing groove 1s
configured to form the welding ring containing part.

In some embodiments, a flow guide structure 1s disposed
between the second pipe and the mounting boss, and the
flow guide structure 1s configured to circulate solder.

Some embodiment of the present invention further pro-
vides an assembling method of electronic expansion valve,
applicable to the above electronic expansion valve, and the
assembling method includes: putting a guide sleeve nto a
valve base, and making a fourth segment of the guide sleeve
and a first segment of the valve base a clearance fit;
press-fitting the guide sleeve, and making the fourth seg-
ment of the guide sleeve and a second segment of the valve
base a tightly fit; assembling a first pipe and a second pipe
on the valve base, and making the first pipe, the second pipe,
the guide sleeve and the valve base welded together by
means of integrated furnace welding.

In some embodiments, during press-fitting the guide
sleeve, the assembling method also comprises: when a lower
surface of a mounting boss being in contact with a step
surface of a limiting boss, the guide sleeve 1s press-fitted.

Applying the technical solution of this disclosure, the
clectronic expansion valve includes a housing, a guide
sleeve, a rotor, a screw and a valve needle assembly, wherein
the guide sleeve 1s disposed 1n the housing, a guide segment
and a press-1it segment which are 1 communication with
cach other are disposed between an inner wall of the housing
and an outer wall of the guide sleeve, and a spacing between
the guide sleeve and the housing located on the guide
segment 1s greater than a spacing between the guide sleeve
and the housing located on the press-fit segment. Since there
1s a gap between the guide sleeve and the housing located on
the guide segment, a welding ring groove 1s also disposed
between the mner wall of the housing and the outer wall of
the guide sleeve, and the welding ring groove 1s 1n commu-
nication with the guide segment, the welding process
requirements for furnace welding are met, and the guide
sleeve, the first pipe and the second pipe can be welded to
the housing by means of integrated furnace welding. With
the above structure, since the guide sleeve 1s welded to the
housing by means of integrated furnace welding, and the
first pipe and the second pipe cannot affect the press-fitting
of the guide sleeve, the coaxiality of the guide sleeve and the
housing can be ensured.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

The drawings of the specification that constitute a part of
this disclosure are used to provide a further understanding of
this disclosure. The exemplary embodiments of this disclo-
sure and the descriptions thereof are used to explain this
disclosure, and do not constitute an improper limitation on
this disclosure. In the drawings:

FIG. 1 1illustrates a schematic structural diagram of an
clectronic expansion valve according to Embodiment 1 of
this disclosure.

FIG. 2 illustrates a cross-sectional diagram after press-
fitting of a valve base and a guide sleeve i FIG. 1.

FIG. 3 illustrates a schematic diagram of guiding the
guide sleeve by a guide segment when the guide sleeve 1s put
into the valve base 1n FIG. 1.

FIG. 4 illustrates a partially enlarged diagram of A 1n FIG.
3.

FIG. § illustrates a schematic diagram after the gude
sleeve 1s press-fitted to the press-fit segment 1n FIG. 1.

FIG. 6 illustrates a partially enlarged diagram of B 1n FIG.
5.

FIG. 7 illustrates a schematic structural diagram of the
guide sleeve 1n FIG. 1.

FIG. 8 illustrates a schematic structural diagram of the
valve base 1n FIG. 1.

FIG. 9 illustrates a schematic structural diagram of an
clectronic expansion valve according to Embodiment 2.

FIG. 10 1llustrates an assembly diagram of a first pipe and
a valve base 1 FIG. 9.

FIG. 11 illustrates a schematic structural diagram of a
guide sleeve in FIG. 9.

FIG. 12 illustrates a schematic structural diagram of an
clectronic expansion valve according to Embodiment 3.

FIG. 13 1llustrates a cross-sectional diagram of a second
pipe and a valve base i FIG. 12.

FIG. 14 1llustrates an assembly diagram of a guide sleeve
and the valve base i FIG. 12.

FIG. 15 illustrates another assembly diagram of the guide
sleeve and the valve base i FIG. 12.

FIG. 16 illustrates an assembly diagram of the second
pipe and the valve base i FIG. 12.

FIG. 17 1llustrates an assembly diagram of a first pipe and
the valve base 1n FIG. 12.

The above drawings include the following reference
S1g1S:

10. housing; 11. casing; 12. valve base; 121. mounting
hole; 121a. first segment; 1215. second segment; 121c.
limiting boss; 122. body; 123. mounting boss; 123a. con-
taining groove; 20. guide sleeve; 21. mounting boss; 211.
third segment; 212. fourth segment; 213. welding ring
groove; 22. nut guide segment; 23. limiting boss; 24. straight
segment; 30. nut assembly; 40. rotor; 50. screw; 60. valve
needle assembly; 70. first pipe; 80. limiting structure; 90.
second pipe; 100. welding ring containing part; 110. welding
ring; 120. guide segment; 130. press-fit segment.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(L]

Hereinafter, the technical solutions in the embodiments of
this disclosure will be clearly and completely described
below with reference to the accompanying drawings 1n the
embodiments of this disclosure. It 1s apparent that the
described embodiments are only part of the embodiments of
this disclosure, and are not all of the embodiments. The
tollowing description of at least one exemplary embodiment
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1s merely illustrative in nature and 1s not mtended to limat
this disclosure and uses thereof 1n any way. Based on the
embodiments 1n this disclosure, all other embodiments

il

obtained by those skilled in the art without inventive etiort
tall within the scope of protection of this disclosure.

As shown 1n FIGS. 1-8, Embodiment 1 of this disclosure

provides an electronic expansion valve. The electronic
expansion valve includes a housing 10, a guide sleeve 20, a
rotor 40, a screw 350 and a valve needle assembly 60. The
guide sleeve 20 and the screw 30 are both disposed 1n the
housing 10. Specifically, the rotor 40 1s rotatably disposed in
the housing 10, and the rotor 40 1s drivingly connected with
the screw 50. The valve needle assembly 60 1s movably
disposed 1n the housing 10, and by connecting one end of the
screw 50 with the valve needle assembly 60, the screw 50
can drive the valve needle assembly 60 to move axially, so
that the valve needle assembly 60 1s used to open or block
a valve port. A guide segment 120 and a press-it segment
130 which are 1n communication with each other are dis-
posed between an 1mnner wall of the housing 10 and an outer
wall of the guide sleeve 20, and the spacing between the
guide sleeve 20 and the housing 10 located on the guide
segment 120 1s greater than the spacing between the guide
sleeve 20 and the housing 10 located on the press-fit segment
130. A welding ring groove 213 1s also disposed between the
inner wall of the housing 10 and the outer wall of the guide
sleeve 20, and the welding ring groove 213 1s in commu-
nication with the guide segment 120. The welding ring
groove 213 1s completely disposed 1n the guide segment 120,
or the welding ring groove 213 1s partially disposed 1n the
guide segment 120 and partially disposed in the press-it
segment 130. In some embodiments, the welding ring
groove 213 1s partially disposed in the guide segment 120
and partially disposed in the press-fit segment 130, so that
the solder can fully fill the gap, and the welding eflect can
be 1mproved.

The spacing between the guide sleeve 20 and the housing
10 located on the guide segment 120 1s greater than the
spacing between the guide sleeve 20 and the housing 10
located on the press-fit segment 130, including the following
three structures:

First structure: by expanding the inner diameter of a part
of the inner wall of the housing 10, the guide segment 120
can be formed between the inner wall of the housing 10 and
the outer wall of the guide sleeve 20, and by enabling
another part of the mner wall of the housing 10 to be 1n
interference fit with the outer wall of the guide sleeve 20, the
press-1it segment 130 can be formed between the mner wall
of the housing 10 and the outer wall of the guide sleeve 20;

Second structure: by reducing the outer diameter of a part
of the outer wall of the guide sleeve 20, the guide segment
120 can be formed between the outer wall of the gwde
sleeve 20 and the mmner wall of the housing 10, and by
ecnabling the other part of the outer wall of the guide sleeve
20 to be mterference fit with the inner wall of the housing 10,
the press-fit segment 130 can be formed between the outer
wall of the guide sleeve 20 and the inner wall of the housing
10; and

Third structure: by simultaneously expanding the inner
diameter of a part of the mner wall of the housing 10 and
reducing the outer diameter of a part of the outer wall of the
guide sleeve 20, the guide segment 120 can be formed
between the mner wall of the housing 10 and the outer wall
of the guide sleeve 20, and by enabling another part of the
inner wall of the housing 10 to be interference fit with
another part of the outer wall of the guide sleeve 20, the
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press-1it segment 130 can be formed between the mnner wall
of the housing 10 and the outer wall of the guide sleeve 20.

In some embodiments, the first structure 1s used to enable
the spacing between the guide sleeve 20 and the housing 10
located on the guide segment 120 to be greater than the
spacing between the guide sleeve 20 and the housing 10
located on the press-fit segment 130.

By applying the electronic expansion valve provided in
the present embodiment, when a electronic expansion valve
1s assembled, the guide sleeve 20 and the housing 10 can be
assembled first. When the guide sleeve 20 1s press-fitted to
the housing 10, the guide segment 120 can position and
guide the guide sleeve 20, so that the guide sleeve 20 can be
mounted in the housing 10, and the press-fit segment 130
can realize the press-fitting of the guide sleeve 20 and the
housing 10. After the press-fitting 1s completed, the first pipe
and the second pipe are respectively connected with the
housing 10. Since there 1s a gap between the guide sleeve 20
and the housing 10 located on the guide segment 120, a
welding ring groove 213 1s disposed between the mner wall
of the housing 10 and the outer wall of the guide sleeve 20,
and the welding ring groove 213 i1s 1n communication with
the guide segment 120, the welding process requirements for
furnace welding are met, and the guide sleeve 20, the first
pipe and the second pipe can be welded to the housing 10 by
means of integrated furnace welding. With the above struc-
ture, since the guide sleeve 20 1s welded to the housing 10
by means of furnace welding, and the first pipe and the
second pipe cannot aflect the press-fitting of the guide sleeve
20, the coaxiality of the guide sleeve 20 and the housing 10
can be ensured.

In some embodiments, due to complex technology and
higher cost of laser welding, the first pipe, the second pipe
and the guide sleeve 20 are welded to the housing 10 by
means of integrated furnace welding, which can simplify the
processing technology and reduce the processing cost. In
some embodiments, 1n the art known to inventors, when the
guide sleeve 20 1s welded to the housing 10 by means of
laser welding, since there 1s a plurality of welding points
between the guide sleeve 20 and the housing 10, the welding
process cannot ensure the coaxiality of the guide sleeve 20
and the housing 10. In the present embodiment, the guide
sleeve 20 1s welded to the housing 10 by means of furnace
welding, and the welding process can not affect the coaxi-
ality of the guide sleeve 20 and the housing 10, so that the
accuracy of the device can be improved, and the sealing
performance of the electronic expansion valve can be
improved.

In some embodiments, the housing 10 includes a casing
11 and a valve base 12, the guide sleeve 20 1s disposed 1n the
valve base 12, and the guide segment 120 and the press-fit
segment 130 are located between the guide sleeve 20 and the
valve base 12. The first pipe and the second pipe are both
connected with the valve base 12.

The valve base 12 1s provided with a mounting hole 121,
the guide sleeve 20 1s disposed 1n the mounting hole 121,
and the mounting hole 121 has a first segment 1214 and a
second segment 1215 which are connected with each other.
In the present embodiment, an mnner wall of the first segment
121a 1s matched with the guide sleeve 20 to form the guide
segment 120, an 1nner wall of the second segment 1215 1s
matched with the guide sleeve 20 to form the press-fit
segment 130, and the first segment 121a 1s located above the
second segment 1215. In other embodiments, the first seg-
ment 121a 1s located below the second segment 1215.

In some embodiments, the aperture of the first segment
121a 1s greater than the aperture of the second segment
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1215, so that the spacing between the guide sleeve 20 and
the housing 10 located on the guide segment 120 1s greater
than the spacing between the guide sleeve 20 and the
housing 10 located on the press-fit segment 130. In some
embodiments, the aperture of the first segment 121a 1s
greater than the aperture of the second segment 1215 by 0.02
mm to 0.08 mm. With the above structure, the spacing
between the guide sleeve 20 and the first segment 121a 1s
0.01 mm to 0.04 mm, and the guide sleeve 20 and the second
segment 1215 are interference fit.

A mounting boss 21 1s disposed on the guide sleeve 20,
the mounting boss 21 1s disposed along a circumierential
direction of a side wall of the guide sleeve 20, and the guide
segment 120 and the press-fit segment 130 are formed
between a side wall of the mounting boss 21 and the inner
wall of the mounting hole 121. In some embodiments, the
guide segment 120 and the press-fit segment 130 are formed
between the side wall of the mounting boss 21 and the inner
walls of the first segment 121a and the second segment 1215
of the mounting hole 121.

In some embodiments, the mounting boss 21 includes a
third segment 211 and a fourth segment 212, the third
segment 211 1s disposed corresponding to the first segment
121a, and the fourth segment 212 1s disposed corresponding
to the second segment 121b. The third segment 211 1s

located above the fourth segment 212.

In some embodiments, the cross-sectional dimension of
the third segment 211 1s equal to the cross-sectional dimen-
sion of the fourth segment 212.

In some embodiments, the welding ring groove 213 1s
disposed on the mounting boss 21, the welding ring groove
213 1s located between the third segment 211 and the fourth
segment 212, and the welding ring groove 213 i1s disposed
along a circumierential direction of the side wall of the
mounting boss 21. In some embodiments, one end of the
welding ring groove 213 1s connected with the third segment
211, and the other end of the welding ring groove 213 1is
connected with the fourth segment 212. With the above
structure, the welding ring groove 213 can be used to place
a welding ring, so as to complete the connection between the
guide sleeve 20 and the housing 10 by means of furnace
welding.

A limiting boss 121¢ 1s disposed 1n the mounting hole
121, and the limiting boss 121¢ 1s located on one side of the
second segment 1215 away from the first segment 121a. In
some embodiments, one end of the limiting boss 121¢ 1s
connected with the second segment 1215. By matching the
limiting boss 121¢ with the mounting boss 21, the displace-
ment of the guide sleeve 20 relative to the valve base 12 can
be limited, so as to prevent the guide sleeve 20 from going,
too deep into the mounting hole 121.

In some embodiments, the electronic expansion valve
further mcludes a nut assembly 30, the guide sleeve 20
includes a nut guide segment 22, and the nut assembly 30 1s
disposed on the nut guide segment 22 1n a sleeving manner.
In some embodiments, the nut guide segment 22 1s con-
nected with the mounting boss 21 and located above the
mounting boss 21. After the welding of the guide sleeve 20
and the housing 10, the nut assembly 30 can be press-fitted
to the nut guide segment 22 of the guide sleeve 20. During,
the press-fitting process, the nut guide segment 22 can
position and guide the nut assembly 30.

The assembling steps of the electronic expansion valve
provided in the Embodiment 1 are:

(1) the guide sleeve 20 1s put into the valve base 12, and

the fourth segment 212 of the guide sleeve 20 1s in
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clearance {it with the first segment 121a of the valve
base 12, so as to position and guide the guide sleeve 20;

(2) the guide sleeve 20 1s press-fitted so that a lower
surface of the mounting boss 21 1s 1in contact with a step
surface of the limiting boss 121¢, and the fourth seg-
ment 212 of the guide sleeve 20 1s tightly fitted with the
second segment 1215 of the valve base 12. At this time,
there 1s a gap of 0.01 mm to 0.04 mm on one side
between the third segment 211 of the guide sleeve 20
and the first segment 121a of the valve base 12 as a
welding seam, and a welding ring 1s placed 1n the
welding ring groove 213; and

(3) the first pipe and the second pipe are assembled on the

valve base 12, and the first pipe, the second pipe, the
guide sleeve 20 and the valve base 12 are welded
together by means of integrated furnace welding.

As shown 1n FIGS. 9-11, Embodiment 2 of this disclosure
provides an electronic expansion valve. Compared with the
Embodiment 1, the electronic expansion valve provided 1n
Embodiment 2 1s diflerent 1n that: in the present embodi-
ment, the cross-sectional dimension of the third segment 211
1s less than or greater than the cross-sectional dimension of
the fourth segment 212. In some embodiments, the cross-
sectional dimension of the third segment 211 1s less than the
cross-sectional dimension of the fourth segment 212, the
guide segment 120 1s formed between the third segment 211
and the inner wall of the mounting hole 121, and the press-fit
segment 130 1s formed between the fourth segment 212 and
the imnner wall of the mounting hole 121, so that the spacing
between the guide sleeve 20 and the housmg 10 located on
the guide segment 120 1s greater than the spacing between
the guide sleeve 20 and the housing 10 located on the
press-1it segment 130. In the present embodiment, the third
segment 211 1s located above the fourth segment 212. In
other embodiments, the third segment 211 1s located below
the fourth segment 212.

In some embodiments, the cross-sectional dimension of
the third segment 211 1s less than the cross-sectional dimen-
s10n of the fourth segment 212 by 0.02 mm to 0.08 mm. With
the above structure, the spacing between the mner wall of
the mounting hole 121 and the third segment 211 1s 0.01 mm
to 0.04 mm, and the inner wall of the mounting hole 121 and
the fourth segment 212 are interference fit. The apertures of
the first segment 121a and the second segment 1215 of the
mounting hole 121 are equal.

As shown 1n FIGS. 12-17, Embodiment 3 of this disclo-
sure provides an electronic expansion valve. Compared with
the Embodiment 1, the electronic expansion valve provided
in Embodiment 3 1s different 1in that: in this embodiment, the
aperture of the first segment 121a 1s greater than the aperture
of the second segment 1215, the cross-sectional dimension
of the third segment 211 i1s less than the cross-sectional
dimension of the fourth segment 212, the guide segment 120
1s formed between the inner wall of the first segment 121qa
and the outer wall of the third segment 211, and the press-{it
segment 130 1s formed between the inner wall of the second
segment 1215 and the outer wall of the fourth segment, so
that the spacing between the guide sleeve 20 and the housing
10 located on the guide segment 120 1s greater than the
spacing between the guide sleeve 20 and the housing 10
located on the press-fit segment 130. In the present embodi-
ment, the first segment 121a 15 located above the second
segment 1215, and the third segment 211 1s located above
the fourth segment 212. In other embodiments, the first
segment 121a 1s disposed below the second segment 1215,
and the third segment 211 1s disposed below the fourth
segment 212.
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The electronic expansion valve provided in the above
embodiment has the following beneficial effects:

(1) when the guide sleeve 20 and the housing 10 are
press-fitted, the guide sleeve 20 can be positioned by
the guide segment 120, so that the press-fitting process
1S convenient;

(2) after the guide sleeve 20 1s press-fitted into the housing
10, the first pipe and the second pipe are assembled on
the housing 10, and the housing 10 assembled with the
first pipe, the second pipe and the guide sleeve 20 is
welded by means of integrated furnace welding, so that
the process 1s simple and stable, and the coaxiality of
the guide sleeve and the valve body can be eflfectively
ensured;

(3) after the integrated furnace welding, the welding
quality can be observed through the guide segment 120,
and 1f there 1s solder seepage, 1t means that the welding
seam 1s lilled, and the welding method 1s judged to be
reliable and eflicient; and

(4) due to the manner of furnace welding, both the valve
base 12 and the guide sleeve 20 1s made of sus303,
which can reduce the trial production difliculty and cost
of the valve base 12 and the guide sleeve 20. In the art
known to inventors, since the valve base 12 and the
guide sleeve 20 are welded by means of laser welding,
a stainless-steel material with higher strength needs to
be used, and the cost 1s higher.

In the art known to inventors, an electronic expansion
valve includes a housing, a first pipe and a second pipe, the
housing 1s provided with an inlet hole and an outlet hole
which are 1n commumcation with each other, the first pipe
1s arranged 1n the inlet hole and partially extends into the
housing, a coolant can enter the housing from the inlet hole
through the first pipe, and the second pipe 1s disposed
corresponding to the outlet hole. In order to limait the length
of the first pipe extending into the housing, a necked
segment 1s arranged at one end of the first pipe close to the
inlet hole, and by controlling the length of the necked
segment, the length of the first pipe extending into the
housing can be limited. However, in the art known to
inventors, the length of the necked segment 1s difficult to
ensure, and thus, the length of the first pipe extending nto
the housing cannot be accurately controlled. Furthermore,
the necking of the first pipe will increase the flow resistance
of the first pipe, which aflects the use of the electronic
expansion valve. Therelfore, there 1s a problem that the art
known to mventors cannot meet the use requirements.

In order to solve the above problem, in another embodi-
ment, different from the above embodiment, the housing 10
has an inlet hole and an outlet hole which are 1in communi-
cation with each other, the valve needle assembly 60 is
penetrated 1n the guide sleeve 20, and the valve needle
assembly 60 1s configured to open or close the outlet hole.
The electronic expansion valve further includes a first pipe
70 and a limiting structure 80. The first pipe 70 disposed 1n
the 1nlet hole and partially extending into the housing 10. the
limiting structure 80 1s disposed between the guide sleeve 20
and the first pipe 70, wherein the limiting structure 80 1s
configured to limit the length of the first pipe 70 extending
into the housing 10, so as to prevent the first pipe 70 from
extending into the housing 10 excessively. The limiting
structure 80 1s disposed on the guide sleeve 20, or disposed
on the first pipe 70, or simultaneously disposed on the guide
sleeve 20 and the first pipe 70.

Applying the electronic expansion valve provided in the
present embodiment, by arranging the limiting structure 80
between the guide sleeve 20 and the first pipe 70, the
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limiting structure 80 can be used to limit the length of the
first pipe 70 extending into the housing 10. In this way, the
length of the first pipe 70 extending into the housing 10 can
be accurately controlled by the limiting structure 80 without
necking the first pipe 70, and the flow resistance of the first
pipe 70 cannot be increased, so that the use requirements can
be met. Furthermore, since the first pipe 70 does not need to
be necked, the processing cost can be reduced.

In some embodiments, a limiting boss 23 1s disposed on
the guide sleeve 20, the limiting boss 23 1s disposed opposite
to an end surface of the first pipe 70, and the limiting boss
23 forms the limiting structure 80. When the length of the
first pipe 70 extending into the housing 10 reaches a preset
dimension, the end surface of the first pipe 70 will abut
against the limiting boss 23, so that the limiting boss 23 can
be used to restrict the continuous movement of the first pipe
70 relative to the housing 10. In other embodiments, a
limiting boss 1s disposed on the end surface of the first pipe
70, and the limiting boss 1s higher than the end surface of the
first pipe 70, which can also play a limiting role.

In some embodiments, the limiting boss 23 1s annularly
disposed along the circumierential direction of the guide
sleeve 20. With the above structure, the turning amount of
the guide sleeve 20 can be reduced, the processing efliciency
can be mmproved, the service life of a cutter can be pro-
longed, and the cost can be reduced.

In order to prevent the limiting boss 23 from blocking the
flow of the coolant, the limiting boss 23 1s located above the
axis of the first pipe 70. In some embodiments, a lower end
surface of the limiting boss 23 1s located above the axis of
the first pipe 70. In the present embodiment, the lower end
surface of the limiting boss 23 1s flush with the inner wall of
the first pipe 70, so that the first pipe 70 can be limited by
the limiting boss 23, and the flow capacity of the coolant can
be ensured to the maximum extent at the same time.

In some embodiments, the guide sleeve 20 has a straight
segment 24, the limiting boss 23 1s located above the straight
segment 24, and a cross-sectional dimension of the straight
segment 24 1s less than a cross-sectional dimension of the
limiting boss 23. In some embodiments, there 1s a spacing
between the straight segment 24 and the end surface of the
first pipe 70, so that the resistance of the coolant entering the
first pipe 70 formed by the guide sleeve 20 can be reduced,
and the flow capacity 1s stronger.

In order for the solder to smoothly flow between the first
pipe 70 and the guide sleeve 20, a flow guide structure 1s
disposed between the first pipe 70 and the guide sleeve 20,
and the flow guide structure 1s configured to circulate the
solder, so that the welding effect can be improved, and it 1s
convenient to detect the welding quality.

In some embodiments, a flow guide groove 1s disposed on
an end surface of the first pipe 70 extending into the housing
10, and the flow guide groove forms the flow guide structure.
Embossing may also be disposed on the end surface of the
first pipe 70, and the flow of the solder 1s guided by the
embossing.

In some embodiments, since 1n the art known to inventors,
the first pipe 1s provided with a necked structure, when the
first pipe and the housing 10 are welded, the flow of the
solder can only be observed on the outside of the first pipe,
and the welding effect cannot be accurately judged. In the
present embodiment, since the first pipe 70 1s a straight pipe,
the flow of the solder can be observed on the outside of the
first pipe 70 and at a pipe orifice of the first pipe 70 at the
same time, the welding effect can be accurately judged, and
the welding quality can be improved.
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In some embodiments, the housing 10 includes a casing
11 and a valve base 12, the guide sleeve 20 1s arranged 1n the
valve base 12, the inlet hole 1s disposed on the side wall of
the valve base 12, and the first pipe 70 1s penetrated on the
valve base 12. The outlet hole 1s also disposed on the valve
base 12.

In some embodiments, the outlet hole 1s arranged corre-
sponding to the valve port.

In some embodiments, the first pipe 70 and the housing 10
1s welded by means of mtegrated furnace welding.

The electronic expansion valve provided 1n this embodi-
ment has the following beneficial effects:

(1) by arranging the limiting boss 23 on the guide sleeve
20, the limiting boss 23 can be used to limait the length
of the first pipe 70 extending into the housing 10, and
the first pipe 70 does not need to be necked, so that the
cost can be reduced:

(2) since the first pipe 70 does not need to be necked, the
flow resistance can be reduced, and the flow capacity
can be improved;

(3) the turning amount of the gulde sleeve 20 1s relatively
small, the processing efliciency can be improved, the
service life of a cutter can be prolonged, and the cost
can be reduced;

(4) there 1s a diameter diflerence between the limiting
boss 23 and the straight segment 24 of the guide sleeve
20, so that the resistance of the guide sleeve 20 to the
coolant entering the first pipe 70 can be reduced, and
the flow capacity can be further improved; and

(5) the flow of the solder can be observed on the outside
of the first pipe 70 and at a pipe orifice of the first pipe
70 at the same time, so that the welding effect can be
accurately judged, and the welding quality can be
improved.

In the art known to inventors, in order to connect the
second pipe with the housing, first, the second pipe 1s
sleeved on the mounting boss, then, a welding ring 1s sleeved
on the outside of the second pipe, and the connection 1is
completed by means of welding. During welding, the weld-
ing quality can be detected through a pipe orifice of the
second pipe away from a welding end. However, 1n the art
known to mventors, 1t 1s dithcult for an employee to accu-
rately judge the welding quality of the welding end from the
pipe orifice away from the Weldmg end. Furthermore, when
the second pipe 1s a bent pipe, the employee cannot detect
the welding quality. Therefore, the art known to mventors
has the problem that it 1s diflicult to detect the welding
quality.

In order to solve the above problem, in another embodi-
ment, different from the Embodiment 1, the housing 10
includes a casing 11 and a valve base 12 which are con-
nected with each other, the valve base 12 includes a body
122 and a mounting boss 123, the mounting boss 123 1s
disposed at one end of the body 122 away from the casing
11, and the mounting boss 123 is provided with a valve port.
The electronic expansion valve further includes: a second
pipe 90 which sleeved on the mounting boss 123. A welding
ring containing part 100 1s formed between an inner wall of
the second pipe 90 and an outer side wall of the mounting
boss 123, and the welding ring containing part 100 1s
configured to place a welding ring 110. The welding ring
contaiming part 100 1s disposed on the mnner wall of the
second pipe 90, or disposed on the outer side wall of the
mounting boss 123, or simultaneously disposed on the inner
wall of the second pipe 90 and the outer side wall of the
mounting boss 123.
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Applying the electronic expansion valve provided i the
present embodiment, since the welding ring 110 1s arranged
inside the second pipe 90, when the second pipe 90 is
welded, by observing from the outside of the second pipe 90
whether there 1s solder leaking from the space between the
second pipe 90 and the valve base 12, the welding quality
can be accurately judged and can be detected by the
employee conveniently. Furthermore, the judgment of the
welding quality 1s not limited by a pipe shape of the second
pipe 90, and a bent pipe can be judged. Since less solder 1s
stacked on the outside of the second pipe 90 after welding,
the positioning and press-fitting of the electronic expansion
valve can be eflectively ensured.

In some embodiments, the welding ring containing part
100 1s disposed on the mounting boss 123. The welding ring
containing part 100 1s disposed 1n the middle of the mount-
ing boss 123, or disposed at two ends of the mounting boss
123. By disposing the welding ring containing part 100 on
the mounting boss 123, the welding ring containing part 100
can be processed conveniently, and the processing cost can
be reduced.

In some embodiments, a containing groove 123a 1s dis-
posed on the outer side wall of the mounting boss 123, the
containing groove 123q 1s annularly disposed along the
circumierential direction of the mounting boss 123, and the
containing groove 123a 1s configured to form the welding
ring containing part 100. The containing groove 123a 1s
disposed in the middle of the mounting boss 123, or dis-
posed at two ends of the mounting boss 123. Moreover, by
arranging the containing groove 123a, the processing 1is
convenient.

In some embodiments, the containing groove 123a 1s

located at one end of the mounting boss 123 away from the
body 122. With the above structure, only one end of the
mounting boss 123 away from the body 122 needs to be
turned to form the containing groove 123a, so that the
processing cost can be further reduced, and the welding ring
110 can be placed conveniently.

In order for the solder to smoothly flow between the
second pipe 90 and the mounting boss 123, a flow gude
structure 1s disposed between the second pipe 90 and the
mounting boss 123, and the flow guide structure 1s config-
ured to circulate the solder, so that the welding eflect can be
improved, and 1t 1s convenient to detect the welding quality.

In some embodiments, a flow guide groove 1s disposed on
the mner wall of the second pipe 90, and the flow guide
groove forms the flow guide structure. Embossing may also
be disposed on the end surface of the second pipe 90, and the
flow of the solder 1s gmided by the embossing.

The electronic expansion valve provided in this embodi-
ment has the following beneficial effects:

(1) after the welding of the second pipe 90 and the
housing 10 1s completed, the connecting part between
the second pipe 90 and the valve base 12 can be
observed from the outside of the second pipe 90, and 1
there 1s solder in this region, 1t means that the welding
of the second pipe 90 and the valve base 12 has been
completed through the solder;

(2) the judgment of the welding quality 1s not affected by
a shape of the second pipe 90, and a bent pipe can be
judged;

(3) after the welding of the second pipe 90 and the
housing 10, less solder 1s stacked on the outer wall of
the second pipe 90 connected with the valve base 12, so
that subsequent positioning and press-fitting of the
device can be eflectively ensured; and
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(4) since the amount of the stacked solder 1s reduced, the
usage amount of the solder can be reduced, and the cost
can be reduced.

Embodiment 1 of this invention provides an assembling,
method of electronic expansion valve, applicable to the
above electronic expansion valve, and the assembling
method includes: putting a guide sleeve 20 1nto a valve base
12, and making a fourth segment 212 of the guide sleeve 20
and a first segment 121a of the valve base 12 a clearance fit;

press-litting the guide sleeve 20, and making the fourth
segment 212 of the guide sleeve 20 and a second
segment 1215 of the valve base 12 a tightly fit; and

assembling a first pipe and a second pipe on the valve base
12, and making the first pipe, the second pipe, the guide
sleeve 20 and the valve base 12 welded together by
means of integrated furnace welding.

In some embodiments, during press-fitting the guide
sleeve 20, wherein the assembling method also comprises:
when a lower surface of a mounting boss 21 being 1n contact
with a step surface of a limiting boss 121¢, the guide sleeve
20 1s press-fitted.

The above embodiments are merely some embodiments
of this disclosure and are not intended to limit this disclo-
sure. It will be apparent to those skilled 1n the art that various
modifications and changes may be made 1n this disclosure.
Any modification, equivalent replacement and improvement
made within the spirit and principle of this disclosure shall
be 1ncluded 1n the protection scope of this disclosure.

What 1s claimed 1s:

1. An electronic expansion valve, wherein the electronic
expansion valve comprises:

a housing;

a guide sleeve, disposed 1n the housing;

a rotor, rotatably disposed in the housing;

a screw, disposed in the housing, the rotor being drivingly

connected with the screw; and

a valve needle assembly, movably disposed 1n the hous-
ing, one end of the screw being connected with the
valve needle assembly so as to drive the valve needle
assembly to move axially by the screw,

wherein a guide segment and a press-fit segment which
are 1n communication with each other are disposed
between an 1nner wall of the housing and an outer wall
of the guide sleeve, a spacing between the guide sleeve
and the housing located on the guide segment 1s greater
than a spacing between the guide sleeve and the hous-
ing located on the press-fit segment, a welding ring
groove 1s disposed between the mner wall of the
housing and the outer wall of the guide sleeve, and the
welding ring groove 1s in communication with the
guide segment.

2. The electronic expansion valve as claimed 1n claim 1,
wherein the housing comprises a casing and a valve base, the
guide sleeve 1s disposed in the valve base, and the guide
segment and the press-fit segment are located between the
guide sleeve and the valve base.

3. The electronic expansion valve as claimed in claim 2,
wherein the valve base 1s provided with a mounting hole, the
guide sleeve 1s disposed 1n the mounting hole, the mounting
hole has a first segment and a second segment which are
connected with each other, an inner wall of the first segment
1s matched with the guide sleeve to form the guide segment,
and an 1nner wall of the second segment 1s matched with the
guide sleeve to form the press-fit segment.

4. The electronic expansion valve as claimed 1n claim 3,
wherein a mounting boss 1s disposed on the guide sleeve, the
mounting boss 1s disposed along a circumiferential direction
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ol a side wall of the guide sleeve, and the guide segment and
the press-1it segment are formed between a side wall of the
mounting boss and an mmner wall of the mounting hole.

5. The electronic expansion valve as claimed in claim 4,
wherein the mounting boss comprises a third segment and a
fourth segment 1s disposed corresponding to the first seg-
ment, and the fourth segment 1s disposed corresponding to
the second segment.

6. The electronic expansion valve as claimed in claim 3,
wherein the welding ring groove 1s disposed on the mount-
ing boss, the welding ring groove 1s located between the
third segment and the fourth segment, and the welding ring
groove 1s disposed along a circumierential direction of the
side wall of the mounting boss.

7. The electronic expansion valve as claimed in claim 4,
wherein a limiting boss 1s disposed in the mounting hole, the
limiting boss 1s located on one side of the second segment
away Irom the first segment, and the limiting boss 1is
matched with the mounting boss to limit a displacement of
the guide sleeve relative to the valve base.

8. The electronic expansion valve as claimed 1n claim 1,
wherein the electronic expansion valve further comprises a
nut assembly, the guide sleeve comprises a nut guide seg-
ment, and the nut assembly 1s disposed on the nut guide
segment 1n a sleeving manner.

9. The electronic expansion valve as claimed in claim 1,
wherein the housing has an inlet hole and an outlet hole
which are 1n communication with each other, the valve
needle assembly 1s penetrated 1n the guide sleeve, and the
valve needle assembly 1s configured to open or close the
outlet hole; and the electronic expansion valve further
COmprises:

a first pipe, disposed in the inlet hole and partially

extending into the housing; and

a limiting structure, disposed between the guide sleeve

and the first pipe, wherein the limiting structure 1is
configured to limit a length of the first pipe extending
into the housing.

10. The electronic expansion valve as claimed 1n claim 9,
wherein a limiting boss 1s disposed on the guide sleeve, and
the limiting boss 1s disposed opposite to an end surface of
the first pipe.

11. The electronic expansion valve as claimed 1n claim 10,
wherein the limiting boss 1s annularly disposed along a
circumierential direction of the guide sleeve.

12. The electronic expansion valve as claimed 1n claim 10,
wherein the guide sleeve has a straight segment, the limiting
boss 1s located above the straight segment, a cross-sectional
dimension of the straight segment 1s less than a cross-
sectional dimension of the limiting boss, and a spacing 1s
formed between the straight segment and the end surface of
the first pipe.

13. The electronic expansion valve as claimed 1n claim 9,
wherein a flow guide structure 1s disposed between the first
pipe and the guide sleeve, and the flow guide structure 1s
configured to circulate solder.

14. The electronic expansion valve as claimed 1n claim 13,
wherein a flow guide groove 1s disposed on an end surface
of the first pipe extending into the housing.

15. The electronic expansion valve as claimed 1n claim 1,
wherein the housing comprises a casing and a valve base
which are connected with each other, the valve base com-
prises a body and a mounting boss, the mounting boss 1s
disposed at one end of the body away from the casing, and
a valve port 1s disposed on the mounting boss; and the
clectronic expansion valve further comprises:
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a second pipe, sleeved on the mounting boss, wherein a
welding ring containing part 1s formed between an
iner wall of the second pipe and an outer side wall of
the mounting boss, and the welding ring containing part
1s configured to place a welding ring.

16. The electronic expansion valve as claimed 1n claim 15,
wherein the welding ring containing part 1s disposed on the
mounting boss.

17. The electronic expansion valve as claimed 1n claim 16,
wherein a containing groove 1s disposed on the outer side
wall of the mounting boss, the containing groove 1s annu-
larly disposed along a circumierential direction of the

mounting boss, and the containing groove is configured to
form the welding ring containing part.

18. The electronic expansion valve as claimed in claim 15,
wherein a flow guide structure 1s disposed between the
second pipe and the mounting boss, and the flow gwde
structure 1s configured to circulate solder.
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19. An assembling method of electronic expansion valve,
applicable to the electronic expansion valve as claimed 1n
claim 1, wherein the assembling method comprises:

putting a guide sleeve 1mto a valve base, and making a

fourth segment of the guide sleeve and a first segment
of the valve base a clearance {it;

press-fitting the gwde sleeve, and making the fourth

segment of the guide sleeve a second segment of the
valve base a tightly fit; and

assembling a first pipe and a second pipe on the valve

base, and making the first pipe, the second pipe, the
guide sleeve and the valve base welded together by
means of integrated furnace welding.

20. The assembling method as claimed 1n claim 19, during
press-fitting the guide sleeve, wherein the assembling
method also comprises:

when a lower surface of a mounting boss being 1n contact

with a step surface of a limiting boss, the guide sleeve
1s press-fitted.
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